Comparison of rat and human cytochrome P450 (CYP) sources of N-alkylprotoporphyrin IX. Formation after interaction with porphyrinogenic xenobiotics: studies with cDNA-expressed single CYP enzymes.
1. The porphyrinogenicity of certain xenobiotics is due to mechanism-based inactivation of selected cytochrome P450 (CYP) enzymes, with concurrent formation of N-alkylprotoporphyrins (N-alkylPPs), which disrupt control of haem biosynthesis. An ambiguity arises when extrapolating results obtained with such porphyrinogenic xenobiotics in animals to humans owing to species' differences in CYP enzymes. The objective was to use cDNA-expressed individual rat CYP enzyme preparations in microsomes prepared from baculovirus-infected insect cells to determine which rat CYP enzymes were the source of N-alkylPPs after interaction with three porphyrinogenic xenobiotics and to compare the results with formation of N-alkylPPs in individual human CYP enzyme orthologues. 2. A sensitive fluorometric technique was employed to quantitate N-alkylPP formation after interaction of individual CYP enzymes with a porphyrinogenic xenobiotic. 3. N-alkylPP formation was found following the interaction of three porphyrinogenic xenobiotics with CYP1A2, 2B1, 2C6, 2C11 and 3A2, in amounts ranging from 0.45 to 0.07 nmol N-alkylPP nmol(-1) CYP. The results obtained with rat CYP1A2, 2C6, 2C11 and 3A2 were compared with those previously obtained with the human CYP orthologues 1A2, 2C9 and 3A4. 4. Some results corresponded while others did not, reinforcing a previous recommendation that when dealing with xenobiotics whose porphyrinogenicity depends upon interaction with CYP enzymes resulting in N-alkylPP formation, animal experiments should be augmented with studies using human CYP preparations.